Transabdominal preperitoneal (TAPP) hernioplasty is a common procedure for groin hernia repair. The peritoneal closure after mesh placement is recommended to avoid mesh exposure to the viscera with the risk of adhesions and bowel incarceration into peritoneal defects. This study offers a novel technique for peritoneal closure by using external looped needle.
INTRODUCTION
Corbitt 1 first reported the technique of laparoscopic herniorrhaphy. Subsequently, transabdominal preperitoneal (TAPP) approach and totally extraperitoneal (TEP) 10.5005/jp-journals-10033-1273 approach have become the most commonly used approaches. Transabdominal preperitoneal is an approved and common surgical procedure for groin hernia repair in adults, especially for bilateral and recurrent inguinal hernias after open repairs. 2 The procedure is performed by dissection of the preperitoneal space and a mesh repairs the hernia defect. The closure of the peritoneum after mesh placement must be performed uninterrupted and completely to avoid adhesion of viscera to the mesh and intestinal obstructions by bowel herniation through peritoneal defects into the preperitoneal space. 3 Incomplete peritoneal closure or its breakdown in laparoscopic preperitoneal hernia repair increases the risk of bowel obstruction. The optimal peritoneal closure method in TAPP remains debatable. 4 Here, we presented a novel procedure to close the peritoneal flaps during TAPP repair.
MATERIALS AND METHODS
This study was done from April 2013 through August 2015 in General and Laparoscopic Surgery Department, Zagazig University Hospital, Egypt. One hundred seventeen patients were included in this article. This research was discussed and approved by the ethical committee of Zagazig University on January 2013. All information about the procedure were discussed with all the patients, and a written consent was taken from the patients for inclusion of their data in this study. The age of the patients ranged from 20 to 66 years (mean age, 49 years).
Surgical Technique
The TAPP procedure was performed in this patients' group under general anesthesia. As usual, the peritoneum was incised superiorly (3-4 cm) above the hernia defects. This incision extended from the medial umbilical ligament to the anterior superior iliac spine laterally. Then dissection of the hernia sac and complete exposure of the preperitoneal space were completed. The optimal mesh size was prepared to cover all myopectineal orifices, with an overlap of at least 3 to 5 cm from the margin of hernia defect(s) in all directions. 5 A suitable mesh (polyprolene mesh) goes to the preperitoneal space, where it was fixed WJOLS in its position using Glubran 2 (Gem SrL, Viareggio, Italy). The peritoneum was closed using Vicryl no. 0 by helping external looped needle through anterior abdominal wall. The looped needle was prepared by the corresponding author, using long needle (15-20 cm) and inside it loop, which can be pushed or pulled through the needle sheath to hold or release the thread (Figs 1 A to C). The looped needle passes directly from the anterior abdominal wall to the lower peritoneal flap. Then, the inside loop was pushed to come out from the needle tip. One end of Vicryl no. 0 was passed through working port to put into the loop by laparoscopic forceps. The loop was pulled to hold Vicryl end inside the needle. The needle with Vicryl and loop inside it is withdrawn for some distance and redirected by pushing to pass through the inner layer of abdominal wall and upper peritoneal flap. The loop was pushed to release the Vicryl end from needle tip. The Vicryl end was holed by laparoscopic forceps to bring it outside the abdominal cavity through the same working port. The suture was tied extracorporeal or intracorporeal (Figs 2A to H). Multiple sutures were put until good peritoneal closure was achieved (Figs 3A to C). The pneumoperitoneum was emptied under direct viewing with a laparoscope, and external pressure was applied to the inguinal region. The follow-up period ranged from 3 to 32 months (mean 28 months). The intra and postoperative complications were recorded.
RESULTS
The mean age was 49.3 years (21-63 years), mean body mass index (BMI) was 24.5 (18.1-30.2), and mean operative time was 100 minutes (90-120 minutes). The mean time to put one suture by this technique was 1.8 minutes (1.5-3 minutes). The mean number of sutures to achieve good peritoneal closure was seven sutures (5-9 sutures). 
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DISCUSSION
The TAPP procedure has various technical difficulties and new devices have been developed that solve some of these problems. 6 Complete closure of the peritoneum after TAPP repair is an essential step of the operation to avoid on the one hand mesh exposure to the bowel with the risk of adhesion and bowel obstruction and on the other hand bowel incarceration through herniation into the preperitoneal space. 7 Penetrating devices, such as tacks, clips, staples, or strap devices should be avoided for mesh fixation and also for peritoneal closure, because of the risk of nerve injuries and adhesions. 8, 9 LeBlanc 10 reported tack hernia as one of the complications after using tacks for mesh fixation or peritoneal closure in lapa roscopic hernia repair. The peritoneal incision should be noninvasively approximated, for instance, using an absorbable, whose ends get fixed with absorbable clips. 11 The patients who had the peritoneum closed with a running suture had reduced incidence (from 0.8-0.1%) of small bowel obstruction from herniation through the peritoneal closure. 12 The suturing using intraperitoneal needle and other suturing devices is difficult and needs special port and good experience. recently, uni-or bidirectional braided, self-anchoring, and knotless sutures are frequently used and offer time-saving work. 6 But, with a risk of cut through the peritoneal flaps can occur, producing gap and internal herniation through the preperitoneal space. Some authors reported small bowel obstruction after using a self-anchoring braided suture for peritoneal closure in TAPP repair. 7 Short stitches are generally recommended and barbed devices seem to be unsuitable for closure of a thin peritoneal layer, because this may lead to laceration and gapping of the peritoneum. Furthermore, grabbing sufficient amounts of peritoneal tissue with tensioning of the thread no more than required for adequate peritoneal closure is recommended to minimize the risk of exposition of the suture material to the viscera and to avoid bare endings of the thread, because the barbs generally have an affinity for bowel ingrowth. [13] [14] [15] Also, uncovered parts of the thread can occur due to suture penetration and are conceivable owing to peritoneal rupture can never be absolutely ruled out with the potential risk of severe complications such as a small bowel injury and obstruction. 7 Since 1995, the EndoStitch device (Covidien, USA) has been used for laparoscopic suturing. 16, 17 Although the use of this device in TAPP has been reported, 18 it is not commonly used in herniorrhaphy. To date, there have been no suitable devices for peritoneal closure for beginners. 6 Small bowel obstruction after TAPP can be caused by displaced spiral tacks used for peritoneal closure, as reported by Fitzgerald et al, 19 with an incidence of 0.2 to 0.5%. Additionally, the study by Kapiris et al. reported reduced complaints of persistent inguinal pain as they adopted a stable-free technique for mesh fixation and peritoneal closure. 12 In our technique for peritoneal closure, the suture (Vicryl no. 0) passed through the upper and lower peritoneal flaps with in between part of inner layer of anterior abdominal wall. So, this prevents cut through, or breakdown of peritoneal flaps and obliteration of any gap. The external looped needle was passed through the anterior abdominal wall directly over the peritoneal flaps, so no need of more ports or much instruments. The manipulation of this external looped needle is easy to a beginner laparoscopic surgeon also.
CONCLUSION
Peritoneal closure by using an external looped needle is effective, easy, and needs no much instrumentations or experiences during TAPP repair of inguinal hernia.
